Very early in the study of bacteria, it was recorded that some organisms are capable of spontaneous motion whereas others are not, and it was noted that not all motile bacteria exhibit a uniform rate of progression. Bibb (3) reported that the rate of motility is a characteristic of each bacterial species. Later, he recorded (4) that certain paratyphoid salmonellae move more rapidly through semifluid media than do some other members of Enterobacteriaceae. Jones and Handley (6) introduced a mixed culture of Salmonella and Pseudomonas into one arm of a U tube containing a semisolid medium, and they reported that the salmonellae migrated rapidly to the second arm from which they could be isolated in pure culture. Stuart and Pivnick (7) devised a modified U-tube apparatus which contained a semisolid (0.66ZC agar) selenite-Brilliant Green enrichment medium which encouraged the selective migration of certain salmonellae.
More recently, Banwart (1) described a glassware apparatus with three side U tubes projecting into a central chamber. Semisolid (0.6'C agar) media were introduced into the arms only, lactose broth was added into the central chamber, and Brain Heart Infusion broth was introduced above the semisolid media in the side arms. Low numbers of salmonellae and higher numbers of competitive bacteria were introduced into the lactose broth, and within 24 hr of incubation at 37 C the presence of salmonellae could be detected serologically in the fluid above the semisolid agar in at least one of three side arms. In a further study (2) , a semisolid medium incorporating 0.8%f7 agar and Brilliant Green was used in the side arms and selenite cystine broth was added into the central chamber. In this form, the apparatus was used to detect Salmonella contamination in turkey rolls and fresh chicken parts.
Studies have shown that the comparatively rapid motility of certain salmonellae facilitates their recovery from specimen materials contaminated with competitive organisms. The study presented was initiated to compare the rates of motility of 16 common Salmonella sp. with the rates of progression for Arizona types, Escherichia coli serotypes, E. freundii (Citrobacter) strains, Proteus sp., and Pseudomonas sp. to determine whether common salmonellae are more rapidly motile than the contaminant bacteria with which they are often associated.
MATERIALS AND METHODS
Simple glass U tubes, with a bore of 2 Figure 1 shows the rates of progression of the organisms studied. An E. coli strain proved to be the most rapidly motile culture tested, but 7 of the fastest 10 test cultures were common Salmonella species. A strain of S. blockley which progressed at 1.72 cm/hr was the most rapidly motile Salmonella culture, whereas S. typhi was slower than any E. coli tested and progressed at only 0.78 cm/hr. Stuart and Pivnick (7) Motility systems might prove useful for isolating salmonellae from specimen materials contaminated with Proteus or Pseudomonas, or both, because results indicated that Proteus mirabilis, P. vulgaris, Pseudomonas fluorescens and P. aeruginosa moved very slowly through the semisolid medium. Such slow progression might be due to the conditions of relatively low oxygen tension which prevail deep within the medium and which discourage the metabolism of Proteus and Pseudomonas, whereas the activities of salmonellae are not inhibited.
Multiple passage before inoculation of test U tubes encouraged enhanced motility of all cultures. Within the test apparatus, motile bacteria progressing into fresh medium might not maintain a uniform motility due to an individual sensitivity to oxygen tension or due to an inherent ability to evolve highly motile strains during passage through the semisolid agar. The rate of progression of several cultures was recorded for the initial 4 hr of a test and compared with the rate for the final 4 hr. Results indicated that whereas some cultures displayed an enhanced final rate (S. paratyphi B, 5%c,; E. coli 055:K59: H6, 3 %), the final rate of others was depressed (E. coli 086:K62:H2, -3%; E. coli 08:K45:H9, -14%l).
S. gallinarum, S. pullorum (standard and variant strains), and Shigella sonnei are nonmotile bacteria. These cultures were inoculated into the motility test apparatus and were found to have progressed no more than a few millimeters after several days of incubation.
In a pilot project, prior to the study presented, tests were made with the selected medium to determine the agar content most suitable for comparative motility studies. A medium with an agar content of 0.4% or higher provided poor adhesion between the medium and the glass wall. Use of a semisolid medium containing 0.3 %7 agar was found to be satisfactory for comparative motility studies because no seeping of a test culture was observed.
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